MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
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(uHOeKc OuCYuniuHbol)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI
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(HaumeHo8aHUe OUCYUNIUHBL)

10 HANPABJICHUIO TIOJTOTOBKU
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Pacnpene.ﬂeﬂne YacoB JUCHUIIMHBI ITO ceMeCTpamM

CemecTtp 3

@®opma KOHTPOJIsl | DK3aMEH Hroro
Buj zanaruii
Jlexun 34 34
Jlaboparopnbie
[IpakTrueckue 34 34
IIpoMexyTouHas aTTecTalusl 0,35 0,35
KonrakTHas pabora 68,35 68,35
CamocrosiTenbHas paboTa 112 112
KonTposb 35,65 35,65
Hroro 216 216




Pabouyto mporpaMmy cocTaBui:
no1eHT, k.11.H. Ky3nerosa O.A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(dodicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma AUCHUIUIMHEL cocTaBieHa Ha ocHoBaHud @I'OC BO u yueOHoro miana
HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutenscTBO

Cpok aeiicTBus padoueii nporpaMmMbl JMcUMILIAHBI 10 «30» aBrycra 2025 r.

COI''TACOBAHO

PykxoBoaguTens neHTpa
LleHTp MHXKEHEPHOTO 000PYI0BAHUS

« _» 20 T. H.A. Jlyukun
(noonucs) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenannu kadenpsr
Bricmias MaTeMaTHKa U MaTeMaTUu4ecKkoe 0Opa3oBaHue

(mpotokou 3acemanust Ne 2 ot «09» centsiops 2020 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS TOMOJHUTEILHO B MPAKTUYECKOM U HCCIENOBATENbCKON pabote;
dbopMUpOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO

JIMCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTIINHA!
"Briciiag maremaruka 1", "Briciiiag marematuka 2".

I[I/ICI_[I/IHJII/IHBI W IPaKTUKH, I KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: "POuszuka", "MexaHuka'".

3. Ilnanupyemble pe3yJbTaThl 00y4eHHsI

(Ko 1 HAMMEHOBAHUE)

(K01 1 HANMEHOBAHUE)

®opmupyemMble HNuauxaropsl
KOHTPOJIHpYeMble AOCTHIKEHHUSA IInanupyemsble pe3yJbTaThl
KOMITEeTEHIIU U KOMITeTeH U o0y4eHuUs

OIIK-1. Cnocoben
pemiaTth 3a1a4n
npo¢eCcCuOHATBHON
JesITeIbHOCTH Ha OCHOBE
WCTIOJIH30BaHUS
TEOPETUYECKUX U
MPAaKTUYECKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTeMaTHIECKOTO
amrmapara

OIIK-1.6 Pemenue
WH)XCHEPHBIX 3a/1a4 C
MTOMOIIBI0 MATEMATHIECKOTO
amnmnapara BeKTOPHOH
anreOpbl, aHATUTHICCKOH
TeOMETPHUU U
MaTEeMaTHYECKOTO aHAIH3a

3HaTh: OCHOBHBIE IIOHATUS TUHEHHON
Y BEKTOPHOH anreOpsl,
AHAIMTHYECKON TeOMETPHHU, METOIbI
MaTEeMaTHYECKOT0 aHAJIN3a U
MOJICTTMPOBAHMSI, HEOOXOAUMBIE IS
uACHTUUKAINH, HOPMYITHPOBAHUS
U peneHns npodheccnoHANTBHBIX
3a71a4 MPOMBIIIIJICHHOTO U
I'PaKTAHCKOTO CTPOUTENHCTBA

YMeTh: BBISBIISITh
€CTECTBEHHOHAYYHYIO CYIIHOCTh
TEXHUYECKHUX U TEXHOJIOTUIECKUX
po6sieM U TpoeCcCHOHATTBHBIX
3a/1a4, MPUBJICKATH JUISl UX PEUICHUS
COOTBETCTBYIOIIMA MaTEMATHYECKUI
anmapaT IPOMBIIUICHHOTO U
IPaXIaHCKOTO CTPOUTENIHCTBA

Bnaners: HaBbIKAMM HCITOIb30BAHUS
OCHOBHBIX 3aKOHOB M METOJIOB
BBICILIEHl MaTEeMaTHKH,
MaTeMaTHU4eCKOT0 MOJICTUPOBAHUS
TUTSL UASHTH(UKAIINY,
(hopMyTUpPOBaHUS U PEIICHUS
npodeccHoHABHBIX 331a49
MIPOMBIIIJICHHOTO M TPAXKIaHCKOTO
CTPOUTENLCTBA




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO ¥ HANMECHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1.7 Pemenue
YPaBHEHUH, ONTMCHIBAKOLIUX
OCHOBHBIC (pH3UUECKHE
MPOLIECCHI, C IPUMEHEHUEM
METOJIOB JUHENHON
anreOpsl 1
MaTeMaTHYECKOro aHaJIn3a

3HaTh: OCHOBHBIC ypaBHEHUS,
OIHMCHIBAIOIINE OCHOBHBIE
(hbU3UYECKHe TTPOIIECCHI, C
IIPUMEHEHUEM METOJ0B JIMHEHHOU
anreOpsl 1 MaTEMaTUYECKOTO
aHaJIM3a, He0OXOUMBIE IS
uaeHTuduKanuu, GopMyIupOBaHUS
U perieHus mpodeCcCUOHATHHBIX
3aJ1a4 MPOMBIIIJIEHHOTO U
IPaXTaHCKOTO CTPOUTEIHCTBA

YMeTh: IPUMEHSTH METOIBI
JUHEWHOW anreOpsl U
MaTeMaTHIeCKOT0 aHaIN3a IIPH
pelIeHNH YPaBHEHH, OMTUCHIBAIOIINX
OCHOBHBIE (PH3MUYECKHE TTPOIECCHI

BJIa,Z[GTBI HaBbIKaMH HCIIOJIB30BAaHUS
3JIEMEHTOB JINTHEHHOU anreOphl U
MaTeMaTUYeCKoro aHajiusa npu
pElIeHNH ypaBHEHUH, OMUCHIBAIOIINX
OCHOBHBIE (DU3UYECKHE MPOLIECCHI

OIIK-1.8 O6paboTka
pacyeTHBIX U
OKCIICPUMCHTAJIbHBIX
JAHHBIX BEPOSITHOCTHO-
CTaTUCTUYCCKUMHU
METOIaMU

3HaTh: OCHOBHBIE CIIOCOOBI
UHTEPHpPETAUU TOTYIEHHBIX
pe3yabTaTOB; OCHOBHEIC
MaTeMaTHYeCKUEe MOAEIH MPUHSITUS
pEIlIeHHIT; MATEeMAaTUIECKUE METOIbI U
npreMbl 00pabOTKH KOJIMYECTBEHHOM
uHpopmarun

VYMetb: 00pabaTbIBaTh U
MHTEPIIPETUPOBATH TTOJTyYCHHBIC
PE3YIbTATHI C UCIIOJIL30BAHUEM
BEPOSITHOCTHO-CTATUCTHYECKUX
METOJI0B

BJ'IaI[eTBZ MaTeMaTU4YCCKHUMU U
KOJINMYCCTBCHHBIMU METOJaMH
PEIICHNA THITIOBBIX 3a1a4

OIIK-1.9 Pemenue
HUHXEHEPHO-
TE€OMETPHUUYECKUX 3a7a4
rpaguYecKuMu criocodamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

YMeTh: IPUMEHSATh METO/IbI PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

BnaneTs: HaBBIKAMH UCTIOJB30BAHHS
rpadUyECcCKuX CIIOCOOOB PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a]1a4




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

Bun

®opMbI TEKYyILLET0

. HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Monyns 9. Jlek 1 Juddepennmaibapie ypaBHECHUS 3 2 -
JluddepenunanbHbIe IIEPBOIO MOPSAJIKA, OCHOBHBIE TOHATHS.
YpaBHEHHUS VYpaBHEHUS ¢ pa3AEISIOIUMUCS
NEPEMEHHBIMH.
Monyns 9. Cp Y B monubIx nuddepeHiuanax, 3 28 -
JluddepenunanbHbIe OJIHOPOJHBIE, TMHEIHBIE, bepHyu.
ypaBHEHUS JJOAY. JIHAY.
Monyis 9. Ilp 1 YpaBHEHHUs € pa3IeIAOUMUCS 3 2 -
Iuddepennmanpabie NepeMEHHBIMHU
YpaBHEHHS
Mopyns 9. Jlex 2 Opnaopoaabie audhepeHnnaIbLHbIe 3 2 -
JluddepenunanbHble ypaBHEHMsI. Y paBHEHMsI B IOJIHBIX
YpaBHEHHUS muddepennmanax. Jlunerinsie Y.
VYpaBuenus bepuymiu.
Monyis 9. IIp2 Pemenue /1Y B noJIHBIX 3 2 -
Iuddepennmanpabie nuddepeHnuranax, oJHOPOIHBIC,
YypaBHEHUS nuHenHble, beprysum.
Monayins 9. Jlek 3 JY, nonyckaroniye NoHU>KeHUE 3 2 -
JluddepenunanbHbIe nopsiaka. JIOAY. Pemenune JIHAY
YpaBHEHHUS metoznoM Jlarpanxa.
Monyis 9. IIp 3 Pewmenue /1Y BTOporo nopsuka, 3 2 -
JluddepenunanbHble JIOMYCKAIOIUX MOHWKEHUS OpsAKa.
YpaBHEHHUS Pemenne JIOAY
Monayins 9. Jlek 4 Pemenue JIH/Y ¢ npaBoii yacTbio 3 2 -
JluddepenunanbHbIe CIEIUAJILHOTO BUAA.

YpaBHEHUS




®opMbI TEKYyILLEr0

psanoB. HeoOxoaumbIii mpu3HaK
CXOJMMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Monyns 9. IIp 4 Kontponbras padota 1 mo teme 3 2 25 - Kontponbnas padota 1
JluddepenunanbHbIe "Nupdepenunanbupie ypaBHEeHHS" 110 TeEME
YpaBHEHUS "IudpepeHnnanbHbIe
ypaBHEHHUs".

Monyis 10. Jlek 5 Onpenenenre ABOMHOIO UHTETpaa. 3 2 -
KpaTHble MHTErpaibl CBolicTBa ABOMHBIX MHTErPAJIOB.

JByKpaTHbIE HHTETpaIbI B

PSIMOYTOJIBHON CHUCTEME KOOpJUHAT.
Moayins 10. Cp JIBOViHBIE MHTETPAJIBI B MIPSAMOYTOJIBHOM 3 28 -
Kpartnble nHTErpasibl CUCTEME KOOpJUHAT.
Monyis 10. IIp 5 Brluncienue n1BOMHBIX UHTErPAIIOB B 3 2 -
KpaTHble MHTErpaibl MPSMOYTOJIBHOM CUCTEME KOOpIUHAT.
Moayins 10. Jlek 6 JIBOViHBIE MHTETPAJIBI B MOJSPHOM 3 2 -
Kpartnble nHTErpasibl CUCTEME KOOpJUHAT.
Moayins 10. IIp 6 Brrunciienne 7BOMHBIX HHTETPAJTIOB B 3 2 -
Kpartnble nHTErpasibl IPSIMOYTOJIBHOM CUCTEME KOOpJUHAT.
Monyis 10. Jlex 7 I'eomerpuueckue u puznIecKue 3 2 -
KpaTHble HHTETpaIbl MPUJIOKEHUS JBOMHBIX HHTETPAJIOB.
Mopyns 10. Ip 7 KonTponbHas pabota 2 o Teme 3 2 25 - KonTponbHas pabota 2
KpaTHble MHTErpaibl "KpaTtHbie unterpaist" o TeMe "KpaTtHbie

MHTETpaIbl"

Mopynsb 11. Paner | Jlek 8 Uucnosblie psiabl. CXOAUMOCTD YHUCIOBBIX 3 2 -




®opMbI TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Monayns 11. Psaasr  |IIp 8 JlocTaTouHbIe MPU3HAKUA CXOAUMOCTH 3 2 -
panoB. CxoauMoCThb
3HaKo4epeayrommxcs panos. [Ipuznak
JleitOHuma.
Mopyns 11. Paner | Jlex 9 OyHKIIMOHATBHBIE PsAJbl. CXOIUMOCTh 3 2 -
CTENEHHBIX psAoB. IHTEpBan u paguyc
cxogumoctu. Psapa Teinopa (Makinopena)
Mognayns 11. Pagsr | Cp YucnoBble U QYHKINOHATIBHBIC PSIbIL. 3 28 -
[Tpu3Haky cXOOUMOCTH, 00JIaCTh
cxoauMocTu. Psasl Oypoe.
Mognynb 11. Pagsr  |IIp 9 Haxoxxnenne 001acTi CXOJUMOCTH 3 2 -
CTENEeHHOTOo psaa. Paznoxenue
HEKOTOPBIX DJIEMEHTAPHBIX (HYHKIUH B
pan Teitnopa-MakiopeHa.
Monayns 11. Psaasr | Jlex 10 Psag @ypre. Teopema upuxie. 3 2 -
Monayns 11. Psasr  |IIp 10 Paznoxenue B psig @ypre 4ETHBIX, 3 2 -
HEYETHBIX, 2 T NEPUOIUNYECKUX
GyHKIHA.
Mognynb 11. Pager | Jlex 11 Paznoxenue B psag Pypre QyHKIUI 3 2 -
IIPOU3BOJIBHOTO MEPHUOJA.
Moayns 11. Paaer  [IIp 11 Kontponbnas padota 3 mo teme "Psipr". 3 2 25 - Kontponbnas padota 3

o teme "Paner".




®opMbI TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Moayns 12. Teopus |Jlek 12 CrnydaiiHble COOBITHS, OTIEPAllUH B 3 2 -
BEPOATHOCTEN U anreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTh4yecKas COOBITHSI, CBOICTBA BEPOSITHOCTU
CTaTHCTHKA coObITus [IpaBuiia BEIYHCICHUS
BEPOSATHOCTEN. DJIEMEHTBI
KOMOWHATOPUKH.
Monyinb 12. Teopust | ITp 12 Cayuaiinsie coobiTHs. Knaccnueckoe, 3 2 -
BEPOATHOCTEN U FeOMETPUUECKOE, CTATUCTUIECKOE
MaTeMaTH4YeCcKas OIIpEZIECNICHUs BEPOSATHOCTH. 3a/1a4M Ha
CTATUCTUKA dbopMysTl KOMOMHATOPUKH.
Monayns 12. Teopus |Jlek 13 [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 -
BEPOATHOCTEN U [loBTOpHBIE HE3aBUCUMBIE UCIIBITAHMSL.
MaTeMaTuyecKas ®opmyna bepuymim. ACuMOTOTHYECKUE
CTaTHCTHKA bopMybI.
Moayns 12. Teopus | Cp Teopust BepoaTHOCTEN U 3 28 -
BEPOATHOCTEN U MaTeMaTH4yecKas CTaTUCTHKA
MaTeMaTh4yecKas
CTaTHCTHKA
Mognyins 12. Teopus | IIp 13 [TonHast BeposiTHOCTH, hopmyisl baiieca. 3 2 -
BEPOATHOCTEN U [ToBTOpHBIE HE3aBUCHUMBIE UCTIBITAHMUSL.
MaTeMaTuyecKas ®opmyna beprymiu. AcuMOTOTHYECKHE
CTATUCTUKA bopMyIIHL.
Monynb 12. Teopus | Jlek 14 JIUCKpETHBIE U HETIPEPBIBHBIC 3 2 -

BEPOSTHOCTEUN U
MaTeMaThyecKas
CTaTHCTHKA

CIIy4aliHbl€ BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, Yuciosbie
XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH U
UX CBOMCTBA.




Bun

®opMbI TEKYyILLEr0

. HanmeHoBaHMe TeM 3aHATHI Oo0bemM, KOHTPOJIA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Monayns 12. Teopus |I1Ip 14 Pemenue 3agau no teme "J{uckpeTHoie u 3 2 -
BEPOATHOCTEN U HENPEPBIBHBIE CIIyYaliHbIE BETUYUHBI".
MaTeMaTnyecKas
CTaTHCTHKA
Monayns 12. Teopus |Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEU U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaThJyecKas WHTEpBaJ.
CTaTHCTHKA
Monynb 12. Teopus |IIp 15 ToueyHble OLIEHKU YHUCIIOBBIX 3 2 -
BEPOSTHOCTEN U XapaKTEPUCTUK CIIyYalHbBIX BEJTUYHMH.
MaTeMaTU4YeCKas
CTAaTUCTUKA
Monynb 12. Teopust | JIek 16 HHTepBanbHbIE OLICHKHU, JOBEPUTEIIbHAS 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTb, JJOBEPUTEIbHbBI HHTEPBAI
MaTeMaTH4YeCKas
CTAaTUCTUKA
Monynb 12. Teopus | IIp 16 JloBEpUTENIBbHBINA UHTEPBAT IS 3 2 -
BEPOSITHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTH4YeCKas MaTEMaTHYECKOI 0 OKUJaHMs,
CTAaTUCTUKA JUCIIEPCUU.
Monyinb 12. Teopust | Jlek 17 HTorosoe nosTopeHue 3 2 -
BEPOSTHOCTEN U
MaTeMaTH4YeCKas
CTAaTUCTUKA
Moayns 12. Teopus |IIp 17 Kontponbnas padota 4 o teme "Teopus 3 2 25 - Kontponbnas padota 4

BEPOSTHOCTEN U
MaTeMaTnyecKas
CTaTUCTUKA

BEPOSITHOCTEN U MaTeMaTu4ecKas
cTaTucTHUKa"

o teme "Teopus
BEPOSTHOCTEUN U
MaTeMaTHyecKas




Bun

®opMbI TEKYyILLEr0

. HanmeHoBaHMe TeM 3aHATHI Oo0bemM, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Tect Hrorosoe Tectuporanue yepes LT 3 2 100 - TectupoBanue
A [IpomexxyTounas arrecranus (3K3aMeH 3 0,25 -
110 HaKOIUTEJIbHOMY PEUTHHTY)
Kontpons |KonTpois 35,65 Bormpocs! k 3x3aMeny
NoNe 1-87
Hroro: 216 100

Cxema pacueTra UTOroBoro 0ajja
(Cymma 6ansioB 1o BceM yuyeOHBIM MEPOIPHUATHAIM, IPEAYCMOTPEHHBIM B Kypce + pe3ysIbTaTbl HTOTOBOI'O TECTUPOBaHUs), pazaenéHnas Ha 2. K

MOJTyYEHHOMY Pe3yJIbTaTy MpUOaBISIOTCS OOHYCHBIE OaJlIbI.




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuuniune "Briciias maTemaTtuka 3" HCHOIB3YIOTCS:

TEXHOJIOTHSI MOAYJIBHOTO U OJIOYHO-MOIYJIBHOTO 00y4YeHUs (ComepKanne y4eOHOTo MaTepuaa
HKECTKO CTPYKTYPUPOBAHO B LIEJISAX €70 MAKCUMAIBHOT'O YCBOCHHSI, COITPOBOXKIAETCS 0053aTeIbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pPa3BUBAIONIETO OOyueHUs (TPOBEACHHUE JIEKIMA, MPAKTUYCCKUX 3aHSITHH,
KOHTPOJIBHBIX paloT, 3a4éTa);

TEXHOJIOTUS TU(PEPEeHIIMPOBAHHOTO 00yUeHH (TPEAIaraloTcs 3aJaHus Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHUE YYEOHBIX DJICKTPOHHBIX
W3JIaHUK, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJISI 3HAHUN YYAIIUXCS).

6. MeTtonuyeckue yKa3aHUs M0 OCBOECHUIO TUCIUILIHHBI

OCHOBY TEOpETHYECKOro OOYy4YeHHS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTellb U3JiaraeT OCHOBHBIC, HAN0O0JIee CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MPaKTUYECKUE MPOOJIEMBbl, 1aéT peKOMEHAAMH IS MPAKTHUYECKOro 3aHATUS U
YKa3aHUS JUIsI BBITIOTHEHUS] CAMOCTOSITETTbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI 0O0ydaroleMmycss HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpamias BHUMaHHEe Ha (DOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHbl "Beiciras matemaTtuka 3". YKenaTeabHO OCTaBIATh B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBHIX JeNaTh MOMETKH, MOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenpbHasi paboTa CTYIEHTOB SIBIISIETCS BA)XKHBIM BHJIOM Y4€OHOUW IEATEIHHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYTUTOPHOE BpeMs IO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJCTBE MPEMO/IaBaTeNsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJEHT NMPUOOpETaeT HaBBIKM CAMOOpraHM3aIlNH,
CaMOKOHTPOJIS, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
NESITeIbHOCTH.

B xoae moAroToBKM K MPaKTUUECKUM 3aHSTHUSIM CIIEIYET MU3YYUTh KOHCHEKTHI JICKUIUU, U
PEKOMEHI0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha npakTudeckux 3aHATHSAX CTYIEHTHI PEIIAIOT 3a/1a4u MOJ PyKOBOJICTBOM IIPEMOaBaATEIIs.
[TpakTHueckue 3aHATHSA TMOCBAIIEHBl H3YUYEHUIO Hanbosee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLHUILITMHBI M CITYXKAT JJIs1 3aKPETUICHUSI U3YYEHHOT0 MaTepHania.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pellaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemieHUM 3amad HYKHO OOOCHOBATh KXKABIA OTall PEIICHUS, WCXOAS U3
TEOPETUUECKHX MOJO0KEHUI n3ydaeMoro kypca. Eciu cTyeHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOpATh CaMblil pallMOHAIbHBINA. Perienne 3a1ad U mpuMepoB ClIeayeT
u3Narath MoApoOHO, BBIYUCIIECHUS pacrojiaraTb B CTPOTOM TMOpPSAKE, OTIENSs BCIOMOTaTelbHbIE
BBIUMCJICHHSI OT OCHOBHBIX. [[0Ty4eHHBIN OTBET CIEAYET MPOBEPITH CIIOCOOAMHU, BRITCKAIONTUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOro THUMA HYXHO MPOJOKATh 0
nprOOpeTeHNUs TBEPBIX HABBIKOB B PEIICHUU.

1o 3aBepIIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PabOoTYy C LIEBIO
MPOBEPKU U OIICHKU 3HAHUW M YMEHUH CTYJIEHTOB. 3aJlaHUsl KOHTPOJIHHOU PabOThI JOMKHBI OBITH
BBITNIOJIHEHBI aKKYPATHO, MOCJIEI0BaTENIbHO, 0OOCHOBAHHE PEIICHHUS U OTBET 0053aTEIbHBI B KAXKIOM
3ananuud. [lpyu BBHIMOTHEHHH KOHTPOJBHBIX pPAaOOT HE JOMYCKAETCs HMCIOIb30BaHHWE MOOMIBHBIX
YCTPOMCTB M IraJI’)KETOB.

[Ipy noAroToBKE K HMTOrOBOMY TECTUPOBAHUIO CTYJIEHT JOJDKEH MOBTOPHO HW3Y4YUTh
KOHCIEKTHI JIEKIUIl 1 PEKOMEHJOBAHHYIO OCHOBHYIO U JOMOJIHUTENbHYIO JINTEPATYpPY, IPOCMOTPETH
pelIeHusT OCHOBHBIX 3a/lay, PELIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATHUSX, a TaKKe
COCTaBUTbH MMCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3aUET.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

3 OIK-1 ) KoHnTtponbnas padota 1 mo teme )
Juddepennmanbable ypaBHEHUS

3 OIK-1 KOH{pOJ‘IBHaﬂ pabora 2 no"TeMe

KpaTHble nHTErpasl
3 OIIK-1 Kontponbnas padota 3 o reme "Psipr"
Kontponbhas padora 4 o teme " Teopus
3 OIIK-1 BEPOATHOCTEN U MareMaTuyeckas
CTaTUCTUKA"
3 OIIK-1 Bomnpocs! k sx3ameny NoNo 1-87
3 OIIK-1 Hrorosoe Tectuposanue yepes LT

7.2. TunoBble 3aJaHUS1 MM HHbIEe MaTepPHAJIbl, HEO0OX0AMMBIE VISl TEKYLIero KOHTPOJIs

7.2.1. KourpoabHas padora 1 no teme "/luddepennnanpubie ypapHenus'"

(naumenosanue OYeHoUHO20 cpedcmea)

TunoBble npuMepbI 3aJaHUI

BapuanTt 1
2

' X .
I. xy'=y+—:;
y

b

, coSsXx
2. Y +yctgx=

3. 0'=y+1;
y'+4y' =3-x;
2x

5. y"—4y'—|—4y:€—
X

2

Bapuanr 2
2 2
T +2y’
2x
npu  y(1)=0;
2. y'+y=\/;-x;
3. 2y =1+
4. y'+2y'+y=2e";
5. y'+4y=
Y Y cos2x
Bapuanr 3
X+y

1. y=- >

x+2y




5 y,+zzlnx+l;
X X
3. y"(y=D=20")
npu y(1) =2, y'() =-1;
4. y"-2y"+10y =sin3x;

—X

e

50 V' +2y' +y=—
X
Bapuant 4
1. y'+2\P—y=0,
X X
npu y(1) = 0;
2. y'+X=x2;
X
3. yyr/+y¢2:y!3;
4. y"+y' -2y =8sin2x;

—3x

5. y”+6y'+9y:e—-
x

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHS
KontponbHast paGora 1 BBINONHSETCS CTyJEHTAMH Ha MPAKTUYECKOM 3aHATUH 4, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBIIOJIHEHUH KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUH, CHOPABOYHBIMH MaTepHaIaMH, Y4YeOHUKAMH, Y4EOHO-METOAMYECKUMU IOCOOHSIMHU).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMU.

Kpurtepun onenkn:
KoHTpoisibHast paboTa COAEPKUT 5 3ajaHni, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJlIOB.
5 GaIIoB BBICTABISIETCS CTY/IEHTY, €CJIH 33/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;
4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKUE BBHIMOJHEHO B 00BEMeE oT 80 % U BhIIIIE;
3 Gasuia BBICTaBIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00BbEMe oT 60 % 10 79 %
2 Gaia BBICTABISIETCS CTY/ACHTY, €CIIH 3aJJaHKe BhIOJIHEHO B 00b&Me oT 40 % 10 59 %
1 Gasnt BbICTABIISIETCS CTYACHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
(0 6amIoB BBICTABIIACTCS CTYJEHTY, €CIIU 3aJIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJjabLHas padora 2 no teme "Kparubie murerpaJn!"
(HauMeHO8aHUE OYEHOYHO20 CPedCmaa)

TunoBble NpuMepsbI 3aJaHUI

Bapuanr 1.
1. TloctpouTh 06JaCTh HHTETPUPOBAHUS, U3MEHUTH MTOPSAOK HHTETPUPOBAHUS B UHTETpalle:
2 4x—x°

.[dx I f(x,y)dy.

0 x
2. BBIuuCIuTh J.J. xsin (x+y)dxdy, ectu D: 0<x<m, 0<y< n/2;
D

3. IIpeobpazoBaTh K MOJIIPHBIM KOOPJUHATAM U BBIUHCIHUTD:

I Ja* —x>—y* dxdy, tme D—xpyr: x*+12 S ax;

D

4. HaiiTu Maccy miacTuHKH D, eclii INIOTHOCTD L = % x*+2y u D:y*=2x, x=2, y=0.



5. HaiiTu KOOpaAHATHI LIEHTPa TSXKECTU OJHOPOAHOM (PUTYPBI, OTPAaHUYCHHOMN JTMHHUSIMU:
r=a(l+cosg)

Bapuanr 2

1. ITocTpouTth 007aCTh UHTETPUPOBAHUS, U3MEHUTH MOPSAJOK UHTETPUPOBAHUS B MHTErpae:

_fdy [ £ pyx.

—\/2+y

2. Beruncnuth ” cos (x+y)dxdy; ecnu D:x=0,y=m, y =x.
D

3. [IpeoOpa3oBaTh K MOJIIPHBIM KOOPJMHATAM U BBIYUCIUTD
” &dxdy, ecnmD: xX*+1y?=4x,y+x >0.

D
4. Haiiti Maccy miuacTUHKH D, ecii IIOTHOCTh 1 =7x>+y ,

D: yr=4x, x=1,y=0

5. Haiitu koopAMHATHI IEHTPA TSHKECTH OJJHOPOIHON (PUTYPHI, OTPAHUYCHHOMN JIMHUSIMHU
r=(1-cos ¢ )

Bapuant 3

1. [octpouth 00IACTH UHTETPUPOBAHUS, U3MEHUTH TOPSIOK MHTETPUPOBAHUS B HHTETPAJIE:

1 1
[y [r@xydy.
0 x*-1
2. Berunciauth ” (x+2)dxdy, ecruD: y*=x+4, x=5;
D

3 [Ipeo6pa3oBaTh K MOMSAPHBIM KOOPAUHATAM H BHIYUCIHTH
” (v+1)dxdy, ecmu D: X2 +y*=y;
D

4. Haiiti Maccy niuacTUHKH D, ecii IIOTHOCTh = 5x*+y, D:)y?=4x, x=1, y=0.
5. Haiftu KoopauHaTHI IICHTPA TSHKECTH OJTHOPOIHOW (UTYPHI, OTPAHUYCHHON JTUHUSMHA V=
a(l—sing ).

Bapuant 4
1. ToctpouTh 06J1aCTh HHTETPUPOBAHUS, U3MEHUTH MOPSAIOK HHTETPUPOBAHUS B UHTETpaJe:
N

jdy I fx, y) dx.

0

2. Berunciauth H xdxdy, ecmuD: y+x =2, x*+? < 2y;
D

3 IpeoOpa3oBath K MOJISAPHBIM KOOPAMHATAM ¥ BHIYHUCIHUTH
U (x+1) dxdy, ecmu D: x*+ ) =x;
D

4. Haiiti Maccy miuacTuHKY D, ecu IIOTHOCTh p=x + 3)%, D:x*=2y ,x < 0,y=2
5. HaiiTu KoOopAWHATHI LIEHTPA TSKECTH OJHOPOIAHON (UTypHl, OTPAaHUUYEHHON JIUHUSAMHU 7 =
a(l+sing ).

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas paGoTta 2 BBIMOJHSAETCS CTYACHTAMH Ha TMPAKTHYECKOM 3aHATUHM 7, HA
BBITIOJIHEHHE paOOThl OTBOAUTCA 2 yaca. [Ipy BBIOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)KHBIMM HOCHUTENAMU HH(GOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4eOHHKAMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPOHCTBAMH U TaKeTaMu.



Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3aaHni, KaXKI0€ 3aJaHNE OLICHUBAETCS B 5 0aJlIOB.

5 GaIyIOB BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;

4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKUE BBIMOJHEHO B 00BEME oT 80 % U BhIIIIE;

3 Gasuia BBICTABIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Gaiia BBICTABISIETCS CTY/ACHTY, €CIIH 33JlaHKe BhITIOJHEHO B 00b&Me oT 40 % 10 59 %

1 Gasn BbICTABIISIETCS CTYICHTY, €CIIU 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GasyuTOB BBICTABIISECTCS CTYACHTY, €CJIU 3aJ]JaHNE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoJjanHas padora 3 no treme ''Psaab1"

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble npuMepbI 3aJaHUI

BapuanTt 1
1. UccnemoBars Ha CXOOUMOCTD

a)ni: (31;(;2) ) Z (n+2j

2. OHpeI[eJII/ITI: I/IHTepBaJI CXOOIUMOCTHU p;l;[a " UCCJICA0BATh €0 CXOANMOCTH Ha rpaHHuax:
2 Nn+1 X

1)23—H(X+ 3)"2)).10"x";
n=1 n=1

3. Beraucnuts npubnauxeHHO 3HaYeHUE QYHKIUN ¢ YKa3aHHOW TOYHOCThIO /1 x 110 0.0001
0.1

4. Beruucauts ¢ TouHocthio A0 0,001 JAe‘(”2 dx
0
5. Paznoxuts B psag @ypre Ha 3aJaHHOM UHTEpBaIe PYHKITHIO

f(x)=x*+2mna(-1,1)

Bapuanr 2
1. UccnemoBars Ha CXOIUMOCTD

03 s 0 2[5

n+l

2. OHpGI[eJII/ITI: I/IHTepBa.H CXOAUMOCTH pdla U UCCIICAOBATDH €T0 CXOAUMOCTh Ha I'paHULlaAX:

1) Z Xﬂz)Z( 1)”+1

n=1

3. Beruncaurs HpI/I6JII/I)KeHHO 3HaYeHre PyHKIMIL ¢ yka3aHHOU TouHOCTRIO sin16° 10 0.0001

0.1
4. Beruucauthb ¢ TouHocThio 710 0,001 Isin(l 00X )dx
0

5. Paznoxuts B psag @ypre Ha 3a]aHHOM UHTEpBaIC (PYHKITHIO
—Lmpu..—7< x<0,
An=q "
L mpu.0 < x<r,

Bapuanr 3
1. UccnenoBath Ha CXO,I[I/IMOCTI)

10”20 2n—1
),,Z(z ) )Z[s +1)




2. OHpeI[eJII/ITL HHTepBaJI CXO0aAuMOCTHN p;Il[a Hn UCCJIECA0BATh €TI0 CXOOAUMOCTH Ha FpaHI/II_[aX:
S|

1) z 211 2
n=1 n

3. Berauciuth npuOIIKeHHO 3HaUeHHEe QYHKIHI ¢ yKa3aHHOH TouHOCTBI0 /1,004 10 0,0001

n=1

27

) 1 _
4. Beraucauts ¢ TouHocThio 10 0,001 _[ —dx
X

X npu 0 <x<2m

7z' f—
5. Paznoxuts B psig @ypre Ha 3alaHHOM WHTEpBaie GyHKIUPO f(X)=

Bapuant 4
1. UccnemoBars Ha CXOOUMOCTD

n3"
2 Z:(211+1)1n (211+1) 2 Z:(2 n+1)”
2. OnpenenuTb UHTEPBAJI CXOJUMOCTH Psijia U KCCIEA0BATh €r0 CXOAUMOCTh Ha IPaHULIAX:
Z (311 2)(X_ ?) ’2)2 (11— 1)3"71 anl :
n=1 1) 2H+ n=1
3. BBI‘H/ICJ'II/ITI) MPUOJIMKEHHO 3HaYEHUE (byHKuHﬁ ¢ ykasaHHO# ToynocTsio  sin 10° 10 0.0001

3\/27 +x

5. Paznoxuts B psag @ypre Ha 3aJaHHOM UHTEpBaIe (PYHKITHIO

2,mpu..0 < x<1
%)= Ha (0,2)
x, npu... 1 < x< 2

4. Beraucauts ¢ TouHocThio 10 0,001 I

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas pabota 3 BBINOJHSAETCS CTYJAEHTaMH Ha TPAKTHYECKOM 3aHsATuu 11, Ha
BBINIOJIHEHHE PaOOThl OTBOAMUTCA 2 yaca. [Ipy BBHITOTHEHUH KOHTPOJIBHOM pabOThl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCUTENIMU HH(GOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4eOHHKaMH, Y4eOHO-METOAMUYECKUMH IOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONHCTBAMH U TraKeTaMu.

Kpurepum oueHku:

KonTtponbHas pabota conepkut 5 3aJaHuid, KaX10€ 3aJaH1e OLIEHUBAETCS B 5 OaIOB.

5 6auI0B BBICTABIISAETCS CTYJCHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 Gaa BBICTABIISIETCS CTY/ICHTY, €CIU 3a/1aHUe BBITIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Gasia BBICTABISIETCS CTYIEHTY, €CIIH 3a/laHue BBIMOJIHEHO B 00bEMe oT 60 % 110 79 %

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIHM 3a/laHie BBIIOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gasn BeICTaBIsETCS CTYACHTY, €CIIH 33JJaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBHICTABIISICTCS CTYACHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B 00béMe MeHee 19 %.

7.2.4. KouTpoJsabLHas padora 4 no reme

"Teopus BEepPOATHOCTEH M MaTeMaTHYecKas cTaTuCTHKA"
(naumenosanue 0YeHoUHo20 cpedcmea)

TunoBble npuMepbI 3aJaHUI



Bapmuanr 1

1. K omacHoMy meperpeBy aBuraresis mpuBoOAsT AePeKThl: A3 — HEUCITPAaBHOCTH TEPMOCTATA,

A2 — moaTrekanue BOAbI U3 paanaropa, Al — OOJIbIIOE OTIOKEHUE CIIOSI HAKUITA Ha CTCHKAX.
Onucatb coOObITHS:

B — Hu onHOTO edexTa Bo Bpems paboThl nuratens; C — TOIBKO OAUH JE(EKT;

I — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Ob1 0quH AedeKT;

VY — xot4 651 1Ba nedekra; K — He 6ornee AByX neeKTOB.

2. B suBape BA3 otrpy3un M aBromo6wmiierr mapku 0101 u N aBromoOuieit mapku 0111.
[Tonydyena wHpOpMAaIKs O TOM, YTO B MYTH CIEIOBaHUs MOBPEXKACHHI Ba aBToMOOMmIsA. KakoBa
BEPOSATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HbIX MapoK?

3. B norepee 100 OuneroB, cpeau HUX OXWH BBHIUTPHII B 50 py6., 3 BemMrpeima mo 25.,6
BourphIiet mo 10 py6., u 15 Bemrpeimenr mo 3 py6. Hekto mokymaer omun Owmner. Haiitu
BEPOSATHOCTD:

a) BRIMTpaTh HE MeHee 25 pyo.;

0) BeIUTpaTh HE Ooree 25 pyo.

4. TlepBoe opyaue 4-opyAuitHON OaTapeu MPUCTPEISTHO TaK, YTO BEPOATHOCTH IOMATAHUS
paBHa 0,3; ocTajlbHbIE TPU OPYAHUs COOTBETCTBEHHO BEPOATHOCTH nomnananus 0,2. /i nopaxeHus
LEeNU JOCTaTOYHO OJHOrO momafaHus. J[Ba opyausi Mpou3BeNIH OJHOBPEMEHHO IO BBICTpENy, B
pe3ynbTare 4ero 1enb Oblia mopaxena, HaliTi BEpOsSTHOCTH TOTO, YTO IEPBOE OPYIUE CTPEIISLIO.

5. VcipITyeMbIii TpOOP COCTOUT M3 TPEX MAJOHAICKHBIX 3JIEMEHTOB. OTKa3bl AJIEMEHTOB 3a

HEKOTOpOe BpeMs T HE3aBHCHUMBI, 8 KX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P |, P, P .. Haiitn 3akon

pacnpenesnieHusi, MaTeEMaTHYECKOE 0KUIAHUE, MOy, TUCIIEPCUIO YMCIIa HEOTKA3aBIIMX 3JIEMEHTOB.
[Moctpouts pyHKIKIO pacnpeaencHus. ONpeneanuTh BEPOSITHOCTH TOTO, YTO OTKA3ABIIHNX dJIEMEHTOB

Oyner ne 6oneen P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. [ITaxmMatucT urpaer Tpu maptuu. PaccMoTpum coObiThsi: A1 — BBIMTpaTh y NMPOTHUBHUKA
NEPBYIO NMapTHiO; A2 — BBIMTPaTh Yy IPOTUBHUKA BTOPYIO NapTuio; A3 — BeIMIpaTh y NPOTHUBHHUKA
TPETHIO NAPTHIO.

Omnwucare coObITHs: B — He BeIUTpaTh HU 0AHOI napTun; C — BBIUTPATh TOJIBKO OJHY MAPTHUIO;

J1 — BbMrpath Bce TpH naptuu; E — BeIUrpaTh TONBKO ABe napTuu; @ — BBIUTpaTh XOTS ObI
onHy naptuio; K — BeIUrpats X0oTs OBl JIBE MapTUH.

2. U3 50 Bonpocos cryneHT Bbryumi 40. KakoBa BEpOsSTHOCTD, UTO €My JIOCTaHEeTCsS OWIIeT ¢ 2-
Msl U3BECTHBIMU Bompocamu. (B Guiete 2 Bompoca).

3. Urpa «CnopTiaoTo» npeayCcMaTpUBAET MOJIHBIN BBIMTPHIII MPU OTraAbIBAHUN 6 HOMEPOB U3
49. OnpenenuTh BEpOATHOCTH MOJHOTO BBIMTPHIIIA IMPU 3AMIOTHEHUH OJTHOM KapTOUKH.

4. Ctpenok A mopaskaeT MHUILIEHb IPU HEKOTOPBIX YCIOBUSAX CTPENILOBI C BEPOSTHOCTHIO P1 =
0,16, ctpenok B — ¢ BeposTHoCcThIO P2 = 0,5, ctpenok C — ¢ BeposiTHOCTHIO P3 — 0,4. Ctpenku nanm
3aJIM 110 MUIICHH, U JABE MYJIU MONaiu B 1enib. YTo BeposiTHee — momnai cTpeiok C B MUILIEHb WU
HeT?

5. Ilocne nauTenbHOM SKCIUTyaTallud TEXHUYECKOrO YCTPOMCTBA MPOBEPSETCS MUCIPABHOCTH
TPEX OAHOTUITHBIX Y3JIOB 3TOTO YCTpOHCTBA. BeposTHOCTE 00HAPYX)UTh y3en HeucnpaBHbiM 0,4, X —
YHCJIO HCUCIIPABHBIX Y3JIOB.

Bapuanr 3

1. CrymeHt cpan B ceccuro 3 sk3aMeHa. Paccmorpum coObiTusi: A1l — oTiM4YHAs OIleHKa Ha
IIEPBOM 3K3aMeHe; A2 — OTJIMYHAs OLIEHKA Ha BTOPOM 3K3aMeHe; A3 — oTiIMYHasi OLIEHKa Ha TPEThbEM
9K3aMEHe.



Omnwucare coObITHs: B — ceccuto cnan 6e3 oTHYHBIX OneHOK; C — Ha OTIMYHO cIall TOJBKO
OJIMH 3K3aMeH; J[ — Ha OTVIMYHO cAaHbl Bce dK3aMeHbl; E — Ha OTIMYHO cJaHbl TOJIBKO J1Ba IK3aMEHA;
I' — Ha oTIMYHO cHaH XOoTs OBl OJIMH 3K3aMeH; @ — Ha OTJIMYHO CJIAHBI XOTS OBl IBa dK3aMEHa.

2. [Ins 6ecnipenaTCTBEHHOTO ToJIeTa Hajl TEpPUTOPHEH, cCaMOJIeT, TPUOJIMKAsACh K HEH, MoJacT
[0 pajio MapOJIbHYIO KOJOBYIO TIPYIIy, COCTOSIIIYIO M3 HECKOJBKMX Touek M Tupe. Haiitn
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIUI MAapPOJIbHYIO IPYIIY, YraJbIBaeT ee, NepeaaB KaKkylo-
HUOYIb TPYIITY HAYTaJl, €CIIU YUCIO0 KOJOBBIX JIEMEHTOB (TOYEK M TUPE) B TPyMIIE 5.

3. 3amok umeert 4 nucka no 10 mudp (0, 1, 2, ... 9). KakoBa BeposSTHOCTb OTKPBITh KaMePy

4. B 1ByX ypHax MMEIOTCSI YepHbIC U Oelble mIaphl; B MEpBOil ypHEe — 3 OembIX, 4 YepHBIX; BO
BTOpOi — 5 Genbix, 3 yepHbIXx. I3 mepBoil ypHBI Hayaady OepyT JiBa Iiapa, U3 BTOPOM — OJIMH Iap.
OTu Tpu Iapa MOMEWAIOT B TPEeTbiO YpHY. M3 Tperbell ypHBI BbIHMMAOT oauH miap. Haiitu
BEPOSATHOCTH TOTO, YTO OH OEJIbIH.

5. IlpousBoaurcsi cTpenbba MO HEKOTOPOH Ienmu A0 MEpBOro IMomagaHus. BeposTHOCTH
nonaJaHus MPH KaXkKJI0M BhICTpesie onHakoBa u paBHa (,7. X — 9ucio BBICTPEJIOB, eciii B o0oiime 4
naTpoHa.

[TocTpouTh psAl ¥ MHOTOYTOJIBHUK PactpeeieHus ClydailHON BEeTMYUHBI X.

Haiiti uncnossie xapaktepuctuku M(X), A(X), o (X).

Hamucarte pynkiuto pactipenenenus F(x) u moctpouTts ee rpaduk.

Borauciauts P(/X — M(X)/<1).

Bapmuanr 4

1. IlpousBeneH 3amep 1uaMeTpa y Tpex BaTukoB. PaccMoTpum coObiTust: Al — myirHa quameTpa
NEPBOTO BaJIMKa yJIOBIETBOPSET AOMycKaM; A2 — IJIMHA MaMeTpa BTOPOTO BaJUKa YJOBJIETBOPSET
noryckaM; A3 — [yiMHA JuaMeTpa TPEThEro BajluKa yIOBIETBOPSIET JOITYCKaM.

Onucath coObITHS: B — muaMerp Bcex BaTMKOB HE YIOBIETBOPSIOT AomyckaM; C — TOIBKO Y
OJIHOTO BaJMKa JHWaMETp YAOBJIETBOpSeT aomyckam; J[ — auameTp TOJNBKO y JBYX BaJMKOB
YIOBIIETBOPSIET fonyckaM; E — nuameTp Bcex BaJIMKOB yIOBIETBOPSET Aomyckam; [' — auamerp no
KpailHEe Mepe OJHOTO BaJIMKa yAOBJIETBOpsieT nomyckam; K — nuamerp mo kpaiiHeil mepe IByX
BaJIMKOB YJIOBJIETBOPSIET JOMYCKaM.

2. Y4acTHUKOB MarteMmartudeckoi omummuanbl (100 ven.) MeTomaoM kepeObeBKU pa3Onin Ha
JIB€ TPYNIbl U paccaauwiv IO pa3HbIM ayauTopusiM. KakoBa BEpOSTHOCTH TOro, YTO JBOE
MPETEHCHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayAUTOPUIX?

3. Ha nsatu kaproukax Hammcath OykBel A, A, K, H, V. KakoBa BepoATHOCTb, 4TO INpHU
CIIy4ailHOM PacloJIOKEHUU KapToUueK B psifl, moydutces ciioBo «HAYKA»?

4. JIBa maTuvKa MOCHUTAIOT CUTHAIIBI B OOIIUI CUTHAN CBS3H, IPUUYEM YUCIIO CUTHAIOB TIEPBOTO
Y BTOPOTrO AaTYMKa OTHOCATCS Kak 3:2. BeposATHOCTh MONYyYNUTh MCKAKEHHBIA CUTHAJI OT MEPBOTO
natauka 0,05, ot Broporo — 0,06. KakoBa BepOSITHOCTh TOTO, YTO Hay/ady BBIOPaHHBIN U3 OOIIETO
KaHaja UCKa)KEHHBIM CUTHAJl TOCTIaH MEePBbIM TaTYHKOM.

5. VcnipITyeMbIii TpOOP COCTOUT M3 TPEX MAJOHAICKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a

HEKOTOpoe BpeMs T HE3aBMCHMBI, a UX BEPOATHOCTH paBHBI cooTBeTcTBeHHO P, P,, P,. Haiitn

3aKOH pacCHpelleliCHHs, MAaTeMaTU4YeCKoe OXHJIaHWe, MOIY, JHMCIEPCHIO YHCIa HEOTKa3aBIIUX
aneMmeHToB. [TocTpouTts GyHKIUIO pactpeaenenus, OnpeaeauTh BEPOSITHOCTh TOTO, YTO OTKA3aBIINX
a51eMeHTOB Oynet He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHS
KonrponbHast pabora 4 BBINOJHSETCS CTYACHTAMH Ha MPAaKTUYECKOM 3aHATHHM 17, Ha
BBITNIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBIIOJIHEHUH KOHTPOJIbHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHaaMH, YYeOHUKAMH, Y4EeOHO-METOAMYECKUMHU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETaMHU.



Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3aaHni, KaXKI0€ 3aJaHNE OLICHUBAETCS B 5 0aJlIOB.

5 GaIyIOB BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;

4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 3a/IaHKE BBIMOJHEHO B 00BEMe oT 80 % U BbIIIIE;

3 Gasuia BBICTABIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Gaia BBICTABIISIETCS CTY/ACHTY, €CIIH 33JlaHKe BhITIOJIHEHO B 00bEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTYAICHTY, €CIIH 3a/laHUe BBITIOIHEHO B 00BEMe oT 20 % 110 39 %
0 GayuTOB BBICTABIISCTCS CTYACHTY, €CJIU 3aJJaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTupoBanue
(HauMeHOBaHUE OYEHOYHO20 CPedCmEa)

Tunossle npuMepsbl 3a1aHUM

Mopnyas 9. {uddepenunanbHbie ypaBHEHHS

—

. O6mee pemenue nuddepeHIUATBHOTO ypaBHEHUS x)'—y = (0 UMEET BHU]

o y+x*=¢’

®©y=~Cx

o y=x"+C
1

o y=~Ce"

2. O61ee peurenne auddepeHnHaTbHoro ypasaesus 3+~ +yy'v1—-x* =0 umeer Bux
o y=x"+C
1 1

o —+—=C
Xy
oy=tglx+C)—x
© arcsinx = —/3+y2+C
3. Obuee pemenne quddepeHanIbHOro ypaBHeHusl yy'+x = 0 UMeeT BUJ
o y=Cx
o arcsinx=—3+y’ +C
®© y’+x*=C"°
o y=C(kx*-1

4. OGmee pemenue audepeHnnarbHoro ypaBueHus y'—2x =0 nUMeeT BU
®©y=x"+C

o y=C(kx*-1
o y:Ce?2

1 1
o —+—=C

Xy



5. Ob6uee pemenne quddepeHIanbHOro ypaBHeHus x + xy + y'(v + xy) = 0 umeet Bua
1 1

o —+—=C
Xy

oy=tg(x+C)—x

o y=C(x*-1)

Ox+y=mCx+1y+1)

6. O6uree permrenue auddepeHranbHoro ypaBHenus (x° —1)y'—2xy = 0 uMeeT BUA
o y=tgx+C)—x
© y=C(kx*-1)
;1

o y=_Ce¥

1 1
o —+—=C

Xy

7. O6uee pemenne UM QepPeHINATLHOTO YpaBHEHH Xx°y'+y = 0 UMeeT BUJ
-1

® y=Ce”

o arcsinx =—/3+y° +C

o x+y=InCx+1)(y+1)
o y=C(kx*-1)

Moayasb 10. KpaTHbie HHTErpajibl
1. JIBoifHOI1 MHTETpas B MOJIIPHBIX KoopanHaTax oT GpyHkiuu f(r,) mo obnactu D umeer Bux

[[ £ pyrdrap
D
[[ 1. 0)pdepar
D
[[ 1 G @ydrde
D
[[ 1. 0)rodrdp
2L.) Ha o6nactu D B mnockoctr XOY 3anana ¢pynkmus f(x,y)>0, Torma j I f(x,y)dxdy Bwipaxkaer
D

O06wém tena, nox rpadpukom Gpynkuuu z=f(x,y) Hag odbmacteio D

Maccy obmnactu D, ecnu cuutath, uTo f(X,y) €CTh IIIOTHOCTH BeliecTBa Ha obmactu D
[Tnomans noBepxHocTH rpaduka pynkuuu z=f(X,y) Hax obnactsio D

[Tnomane obmactu D

3. C noMonibio JBOMHOTO UHTErpajga MOKHO HAXOJIUTh

M ITnomany miockux Gpuryp

M O6BEM TpEXMEPHOTO TENa

O I[MTomanas MOBEPXHOCTH TPEXMEPHOTO Teja

O Maccy TpéxmepHoro Tena

M Cpennee 3naueHue pyHKIUH ABYX MEPEMEHHBIX HA 00JIACTH €€ 3a1aHus
4. C nomo1bi0 IBOMHOTO0 UHTETpaIa MOXKHO HAXOIUTh

M Maccy mIocKoi IIacTUHBL



M KoopauHaThl IIEHTpa Mace IIOCKOM IIACTHHBI
M Inomaab MIOCKON MJIACTUHBI
O Maccy TpéxmepHoro Tena
M O6BEM TpEXMEPHOTO TENa

2 ax

'[ dx dey
5. TloBTopHbIif HHTErpasT ° x paBeH
Otger

6. Eciu o6nacte D orpannuena smmausimu: x =0,y =T,

© -2

o2
1
o p—
2
-0.5
2 6—x
[ar [ f(xv)
7. I3MeHUTh NOPSIOK HHTETPUPOBAHMS ISl O 2x

0.5y 6

Jav [ e+ fav [ foxas

0.5y

@ | £Cyyds+ [y [ £

dy [ /(x,y)dx

2y

dy [ f(x,y)dx

Sl O O O C—

Monayas 11. Paabi

K . I & 3
KaKOMY THITYy OTHOCHTCS JaHHBINA Psii —— + Z -——

n=1

—_—

O 3HAKOMNEPEMEHHBIN Pl

O 3HAKOIMOJIOKUTEIbHBINA PSJT
O (pyHKIIMOHANBHBIN psin

O CTENEHHOM P

© psg Dypoe

2. B psan @ypwe paznararorcs QyHKIIUU, OIUCHIBAIOIIHE ...
O Io0bIe MPOIIECCHI

® neproanYecKHe MPOIECCh

O MaTeMaTU4eCKHe MPOIIECChI

O HENEepUOINYEeCKHE TPOIIECCHI

O OHOJOTHYECKHUE MPOIECCHI

” cos(x + y)dxdy

y=X,TO D

'y

paBeH

(1—(=1)")cosnx + l(—1)”+1 sin nx
n



3. HOJ'IBSYHCI) HCO6XOI[I/IMI)H\%HPI/ISH3KOM CXOAUMOCTH OTBETHUTH HAa BOIIPOC O CXOAUMOCTH WA

PacXOIUMOCTH PAAa oy 1+ 2

®© psa pacxoauTcs;
O PSI CXOIMTCS;
O BOIPOC O CXOTUMOCTH OCTAETCSI OTKPBITHIM;

0 3n—l
4. HccuaemoBaTh Ha CXOOIUMOCTb PSIl ) ——————
P 23 )

© psi pacxoguTes
O PsII CXOIUTCS
O BOIPOC O CXOAUMOCTH OCTAETCSI OTKPBITHIM

Monayab 12. Teopusi BepoATHOCTEH M MaTeMaTHYeCKasi CTATUCTUKA

1. CoObITHS HAa3BIBAIOTCS HE3aBHCUMBIMH €CITH
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
© p(AB)=p(A)p(B)

2. Uemy paBHA BEpOSITHOCTh HEBO3MOXKHOTO COOBITHS
= 0

3. CoObITst A 1 B Ha3bIBaIOTCSI HECOBMECTHBIMH, €CIIN
o p(AB)=1
o p(AB)=p(A)+p(B)
o P(AB)=p(A)p(B)
® p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok menaet 190 craBok. [1o kakoi
(bopMyJIe MOKHO BBIYUCIINTH BEPOATHOCTL TOTO, UYTO OH BBIMI'PACT HC MCHECC 5 pas

®© pacnpenenenus [lyaccona
o ¢ynaknuu Jlamnaca O(x)

O HaAo cocuuTarth no popmyne bepHymin, acumnroTudeckrue GOpMyIIbl 1aayT OOIBITYIO
OLINOKY.

O TUIOTHOCTH HOPMAJIbHOTO paclpeieseHUs

®© BeposATHOCTH CyMMBI JIIOOBIX CIyYaHbIX COOBITHI A U B Bbuncisercs mo ¢popmyiie

o p(A+B)=p(A)+p(B)

o p(A+B)=p(A)+p(B)-2p(AB)

o p(A+B)=p(AB)

© p(A+B)=p(A)tp((B)-p(AB)

®© BeposTHOCTB BRIMTpaTh B KOCTH paBHa 1/6. Urpok memaer 120 craBok. I1o kakoit hopmyiie
MOKHO BBIYUCIIUTH BEPOATHOCTL TOTO, UTO YUCIIO BBII/IFpBIH_IGI\/'I HEC 6YI[GT MCHbBIIIC 15

o pacnpenenenuem llyaccona

o JokanpHOU opmynoit Myaspa-Jlamiaca

o Hajo cocuuTarh no popmyne beprynu

®© unTerpansHOi Gopmynoit Myaspa-Jlamiaca



© IIpou3BOAXTCS N HE3ABHCUMBIX UCIIBITAHHM, B KOTOPBIX BEPOSITHOCTh HACTYILJICHUSI COOBITHS
A paBHa p. BepoaTHOCTB TOTO, 4TO COOBITHE A HACTYIHUT M pa3

o BeHcIgeTcs mo popmyne baiieca

o pagsHa p(1-p)

©® Beramcsercs no popmyie beprymm

o BbuKcIsgeTcs no gopmyne Myaspa-Jlamnnaca

© AOoHeHT 3a0bu1 OCIeHIO Py HOMepa TenedoHa 1 MOITOMY HabHupaeT e€ Hayral.
OmnpenenuTs BEpPOSITHOCT TOTO, YTO €My NPUAETCS 3BOHUTH HE OoJiee 4eM B 3 MecTa.

= 0,3

= 03

© AOoHeHT 3a0bu1 TOcKeHue 2 UQpbI TeIeHOHHOTO HOMEpa, HO IIOMHUT, YTO OHU Pa3JINYHBI
1 00pa3yroT nBy3Ha4HOE 4Kciio, MeHbIee 30. C ydeToM 3Toro oH HabupaeT Hayraj 2 nudpsl.
Haiitu BeposSTHOCTH TOT0, UTO 3TO OYAYT HYKHBIE UG PbI. OTBET OKPYTIUTE A0 THICTYHBIX.

= 0,037

= 0.037

© PebGenok umeer Ha pykax 5 kyoukos ¢ 6ykBamu: A, K, K, JI, Y. BeposiTHOCTB TOTO0, 4TO
pebeHok cobepeT 3 KyOMKOB cI0BO "Kykia'paBHa. OTBET OKPYTJIHUTE A0 THICSUHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJI OTPULIATENIBHBIX CIIYYalHBIX BETUYNH

C) BepHa TOJIBKO JIJIs1 TTOJIOKHUTENBHBIX CITyJailHBIX BETUYUH X
D) BepHa

12. Jlana BeIOOpKA 00BEMA N: X1, X2, ..., Xn . ECIH KaxXIbIil 2JIEMEHT BHIOOPKHU YBEIIUYUTH B 5

pas, To BEIOOpOUHOE cpeHee X

A) BospacTeT B 5 pa3 u BeIGOpouHas aucrepcus S 2 BozpacTeT B 5 pas

B) Bo3pacTer B 5 pa3, a BEIOOpouHas aucnepcus S 2 ysenuuuTes B 25 pas
C) Bo3pacrer B 5 pas, a BHIOOpOYHAs IUCHEPCUST HE U3MEHUTCS

D) Bo3pacTeT B 25 pas, a BHIGOpouHas qucrepcus S yBenuunuTces B 5 pas

13. ABromammHa mpunuia U3 MwuHCKa B MoruieB co ckopoctbio 40 KM/4 U cpasy xe

noBepHyna oopaTHo. CKopocTh ee Ha oOpaTHOM myTH Obuta Ha 20 kM Oosbiie. CpeqHsist CKOpPOCTh
aBTOMOOWJISI paBHA

A) 50 xm/g9 C) 60 xm/g
B) 100 xm/4 D) 40 xm/4

14. TInotHOCTH pacupeneneHus f(X) MokHO HalTH 10 GyHKIMU pacnpeneneHus F(x) mo Gpopmyne

A) f(x)=F'(x) O) f(x)=F(x)

o0

B) 7(x)= [ Flopr D) /()= [Flpe

15. ns 2-X HOpMaJIbHBIX HE3aBUCUMBIX BEJIUYUH C OAWHAKOBBIMU THUCHEPCUSIMH MOJTYUYEHBI

BBIOOPKH 00beMa Ny =42 1 ny= 20 ¢ TaKUMHU XapakTepucTukamu: X =64, Sx? =16, ¥ =59, S, 2
= 25. IIpu ypoBHe 3HaunmMoctu o = 0,05 npoBepseTcs TUIIOTE3a O PABEHCTBE T'€HEPAIBHBIX CPEIHUX



Ux = Wy (KOHKYpUPYIOIIAs THIIOTE3a Lx [ y). ONBITHOE 3HAYCHHUE CTATUCTUKH T, MPUMEHIEMON st
nposepku runores3sl Ho, paBHo 4,17. I'nnoreza Mx= My

A) HE TPOXOAUT

B) nyxHbI Tabmu1b! pacnpeneneHus CThI0IeHTa

C) mpoxoaut

D) HyXHBI JONOJHUTENbHBIE OIMBITHI

16. CnyuvaitHas BenmuuMHa X pacmpezesneHa paBHOMepHO Ha oTpe3ke [0, 1]. Cnyualinas
BennunHa Y = X + 2 Oyaer uMeTh

A) paBHOMEpHOE pacnpeaenenre Ha otpeske [0, 3]

B) paBHOMEpHOE pacnipeneneHue Ha oTpe3ke [2, 3]

C) Y He Oynmer uMeTh paBHOMEPHOE pacIpe/iesieHue

D) paBHOMEpHOE pacnpeneneHue Ha oTpe3ke [-2, -1]

17. CnyyaiiHasi BeIM4YMHA pacnpeesieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposTHOCTD,
YTO CIy4ailHO OpoIeHHash Touka rmomajeT Ha otpe3ok [0, 1]. P2 — BeposSTHOCTH, YTO CiIydaliHO
OpoleHHas TOYKa IMonaseT Ha oTpe3ok [3, 4]. Toraa MOXHO yTBEp>KAATh, UTO

A) P1=P2 C) P2 B Tpu paza 6onpbie Pl

B) P2>P1 D) P1>P2

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS
Urorosoe TectupoBaHue no aucuuiuimHe "Bpiciias marematuka 3" BBICTaBIAETCS B
pacnucannu Ha 20 Heelne U MPoxXoauT Yepes LIeHTp TecTupoBaHUs B KOMITBIOTEPHOM KJIacce OOIIETO
noctyna. Ha tect orBoauTcs 2 yaca. [Ipu BEIMOJIHEHUH T€CTa CTYASHTHI MOTYT MOJIb30BaThCS TOJIBKO
KaJII:Ky.H}ITOpaMI/I, HpI/I 9TOM HEC ,Z[OHyCKaeTCSI HNCITIOJIBb30BAHUC KaKI/IX-JII/I6O CHpaBO‘IHBIX MaTepI/IaJIOB,
KOHCIIEKTOB JICKITUH ¥ IPAKTUICCKUX 3aHIATHIH, MOOMIBHBIX YCTPOMCTB, TAJIPKETOB. .

Kpurepum oueHku:

Tect cocrout u3 10 3aganuii, Kaxxa0€e U3 KOTOPBIX orieHuBaeTcs B 10 6amios:

10 GanioB cTaBUTCSA 3a 33JaHUE, €CIIM CTYACHT Ha BOIPOC 3aJaHHs OTBETUII IIPABUIIBHO;
0 GayIoB cTaBUTCH 3a 3a/laHHE, €CITU CTYIEHT Ha BOIIPOC 33/1aHUSI OTBETHJI HETIPABHIBHO



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

' Bomnpocsl Kk 3k3ameny

1 Kakue ypaBaenwus Ha3piBaroTcs nuddepennmansapivu. [pumep.

2 Urto Ha3wBatoT pemennemM nuddepeHumansHoro ypasaenus. [Ipumep

3 UTto Ha3bIBAIOT HAYATBHBIMU yCIOBHSIME IS nudepennmanpHoro ypasaenus. [lpumep

4 UTto Ha3wIBaIOT OOIIMM penieHreM s qudGepeHnrarIbHOro ypaBHEHUs (N-0T0 OPSIIKa)

5 Teopema Komm o cymecrBoBanun peuieHus anddepeHnuanibHoro ypaBHeHus 1-oro
MopsIKa

6 Juddepennunanpable ypaBHeHuUs 1-0ro nopsakKa ¥ METO/IbI OTBICKaHHS UX PEeHICHHUS:

7 Huddepennunanbabie ypaBHEHHS 2-0T0 OPSIIKA, TOMYCKAIOIIKe MOHKEHHE opsiika 1-oro
THIA U METOJ OTBICKAHHS UX PEIICHHUS.

8 Juddepennnansabie ypaBHEHUS 2-0T0 TIOPSIKA, TOMYCKAIONINE ITOHWKEHHIE TTOPSIKa 2-0T0
THIA U METOJ OTBICKAHUS UX PEIICHHUS.

9 Juddepennunanbabie ypaBHEHHS 2-0T0 TOPSIIKA, TOIMYCKAIOIINE MOHIKEHUE opsiaka 3-ero
THIIA U METOJ] OTBICKAHUS UX PEIICHHUS.

10 | JIuneiinsle omHOponHBIE MU EpeHIaTbHbIe YPaBHEHUS N-Or0 IMOPSAIKA, CBOWCTBA €ro
pELICHHUIA.

11 | Crpykrypa obuero pemenust JJOIY n-oro nopsijka.

12 | Onpenenenre JUHEHHON 3aBUCHUMOCTH (YHKIHK. YCIOBHUS JIMHEHMHOW 3aBUCUMOCTH W
JTUHEIHON HE3aBUCUMOCTH IBYX (YHKITUH.

13 | Onpenenurens BpoHckoro u ero cBoicTBa.

14 | Jluneiinbie oqHOpOAHBIE MU (P EepeHITMATBHBIC YPABHEHHS BTOPOTO MOPSIKA C TOCTOSTHHBIMU
KO3 PHUIHEHTaMH.

15 | CtpykTypa OOIIero pemieHus JUHEHHBIX OAHOPOMHBIX AH(dEepeHIINATbHBIX YpaBHEHUS
BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 (DUITMEHTAMH.

16 | XapakTepucTUYeCKOe YypaBHEHHE Il JIMHEWHBIX OJHOPOIHBIX Ju(depeHITnaIbHbIX
YpaBHEHHSI BTOPOT'O MOPSIKA C TTOCTOSITHHBIMU KO3 DUITUECHTAMH.

17 | Bux oOmiero perieHus TUHEWHBIX OJHOPOJHBIX NU(dEepeHITnaTIbHbIX YPaBHEHUS BTOPOTO
MOpsAKa C  TIOCTOSIHHBIMH — KO3(QUIIMEeHTaMH Ui CIy4aeB, KOrJa  KOPHH
XapaKTepUCTHUECKOTr0 ypaBHEHUS IeWCTBUTENbHBIE PA3IMYHbIE YHCIIA.

18 | Bug oOmiero perieHus TMHEWHBIX OJHOPOIHBIX AU(PEPEeHINATHHBIX YPaBHEHUSI BTOPOTO
MOpsAIKa €  TOCTOSIHHBIMH — KOO(QQUIMEeHTaMH  JUis  CIy4yaeB, KOrjJa  KOpHH
XapaKTEpUCTHUUECKOI0 YpaBHEHUS NEHCTBUTEIbHBIE OJJUHAKOBBIE YHCIIA.

19 | Bua oOmiero perieHus JUHEWHBIX OJHOPOJHBIX TU(GEepeHITNaTIbHbIX YPaBHEHUS BTOPOTO
MOpsAKa C  TOCTOSIHHBIMH — KO3(QUIIMEHTaMH IS CIy4aeB, KOrJa  KOPHH
XapaKTePUCTHUUECKOr0 ypaBHEHUS! KOMIUIEKCHBIE YHCIIA.

20 | Jlunetinbie HeomHOPOHBIE MU depeHITnaATbHBIC YPABHEHUS N-0T0 MOPSIKA.

21 | CtpykTrypa 0011Iero penieHus JIMHEHHBIX HEOTHOPOAHBIX MU PepeHITnaNIbHBIX YPAaBHEHHS N-
Oro TMOpsIJIKA.

22 | Meroxg BapualMy MPOU3BOJIBHBIX IMOCTOSHHBIX [ISi OTBICKAHUSI YACTHOTO pEIICHUS
JIMHEITHOT0 HEOTHOPOAHOTO AH(depeHIInaTbHOrO YpaBHEHNS BTOPOTO NOPSAKA.

23 | IlpaBas wyacte crneumanbHoro Bujga JIHAY 2-oro mnopsaka ¢ NOCTOSHHBIMU
Kod(purmeHTamu.




24 | Meron HeompeneneHHBIX KOAI(D(PUIIMEHTOB I  OTBICKAHWS YacCTHOTO  PEIICHUS
HEOJJHOPOJHOTO JIMHEHHOTO AU depeHnnanbHOro ypaBHEHUSI BTOPOTO MOpsAKa C MpaBon
YaCThIO CMIEIMAIBHOIO BUJIA.

25 | llonstue uHTErpasibHOM cymMMoii yHKIMH f(X,y) 3a1aHHON Ha ABYMepHOM obiactu D

26 | JIBOMHOW MHTErpall U €ro reOMETPUUECKUI CMBICII.

27 | CBoiicTBa JBOMHOIO MHTErpaja

28 | JIBykpartHblii uHTErpasi. CBOMCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Briuucienue ABOMHOrO MHTErpaja ¢ MOMOIMIbIO JBYKPATHOTO.

30 | BeluncieHue ABOWHOTO MHTETpajla B IPSIMOYTOJbHOM CHCTEME KOOPAMHAT.

31 | BeruucieHnue IBOMHOTO MHTETpaja B MOJSIPHOU CUCTEME KOOPAUHAT.

32 | Beruucnenue miomaaei miockux Guryp u 00beMoB Tel ¢ TOMOIIBIO IBOMHOTIO HHTErpaa.

33 | Beruncnenne Maccol IJIACTUHKH, KOOPAWMHAT IICHTPA TSHKECTH TIIOCKOW (PUTYPHI.

34 | Ilousarue unTerpanbHoi cymmont pynkuuu f(X,y,z) 3a1aHHON Ha TpeXMEpHOH 00JIacTH

35 | TpoliHOl HHTErpaJl, CBOMCTBA TPOMHBIX HHTErPAJIOB.

36 | TpoiiHOW WHTErpal U ero GU3NICCKUNA CMBICI.

37 | TpexkpatHblii nHTerpan. CBolcTBa TPEXKPATHOIO MHTETPpaIa.

38 | CBsi3b TPOMHOTO U TPEXKPATHOT'O MHTErpAJIA.

39 | BeluncieHue TpoiHOr0 HHTErpaia B IPsIMOYTOJIbHON CUCTEME KOOPAUHAT.

340 | Beruucienrue TpOMHOTO MHTErpaJia B IIUIMHIPUYECKUX KOOPAHHATAX.

41 | Beruncnenue TpOWHOTO HHTETpaia B CPepUIECKUX KOOPIMHATAX.

42 | Berunciaenue oObeMa Tesa ¢ MOMOIIBI0 TPOWHOTO HHTETpaia

43 | BelunciaeHne Macchl Tejaa ¢ TOMOIIBI0 TPOMHOTO MHTErpaia

44 | BpluucieHne KOOpAUHAT LIEHTPpa Macc C IOMOIIBIO TPOMHOIO MHTErpaJia

45 | Yro takoe uucnoBou psa. [Ipumep. Uto HazpiBaeTcs cymmoit psiga. Kakoit psj Ha3pIBaeTcst
CXOASAIIMMCS, KakoH pacxofsimumMcs. beckoHeuHast reoMeTpuyecKas POrpeccust U €€ CyMMa

46 | HeoOxomuMpblii mpHU3HAK CXOIUMOCTH YHUCIOBOTO psfa. Kak ero MOHO MCIOJIB30BaTh IS
MCCJIEIOBAHMsI CXOIUMOCTH psifia

47 | locTaTo4yHble MPU3HAKH CXOAMMOCTH DPSIOB C MOJOKUTEIBHBIMH WieHaAaMHU (CpaBHEHUS,
JlanamOepa, paauKaabHbIi, HHTErpalbHBIN). [IpuMeps

48 | 3makouepenyromuecs psaabl. Teopema JlelOnuma u e€ ucnosib30BaHUE ISl TPUOIIKEHHBIX
BBIUYHCIIEHUI CYMMBI psiia

49 | 3nakonepeMeHHbIe psibl. JlocTaTouHbIEe IPU3HAKU CXOJUMOCTH. AOCOTIOTHAS M YCIOBHAs
CXOJIMMOCTh

50 | Crenennoit psn. MHTEpBan cXOOMMOCTH CTENEHHOIO psla, Paauyc CXOAMMOCTH, KaK €ro
HaWTH

51 | Pansr Teiinopa u Maxknopena ans ¢ynkuuu f(x). [Tpumepst st gyskuumit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucnonb3oBaHue pSIOB A BBIYUCICHUH TNPUOMIDKEHHBIX 3HAUYCHUM QYHKUUH U
ONPEJIETIEHHBIX HHTErPAJIOB C 3aJaHHON TOYHOCTBIO

53 | Tpuronomerpudeckuii psia. Koapduunents: @ypoe, psn Oypbe 11 GyHKIUH ¢ TeprHoIoM
2n

54 | Paznoxenue B psig Pypbe YSTHBIX U HEYETHBIX MEPHOAMUECKUX (QYHKIUN

55 | ®yHKuuoHAIBHBIN psax. O0IacTh CXOAMMOCTH Psifa.

56 | CBoiiCcTBa CTENIEHHBIX PSAIOB

57 | Ucnonb3oBaHue psAIOB Ui OTHICKAHMS MPHUOMMKEHHBIX peuieHud auddepeHnnanbHbIX
ypaBHEHUI

58 | Ycnosue Aupuxie aist GyHKIUU

59 | Ycaosue cxogumMocTH psinia Dypbe K QyHKIINAH, JUTsI KOTOPOU OH 3amucaH

60 | Koodduuuentst Dypre, psg Pypbe 1 GyHkuuii ¢ nepuogom T

61 | Paznoxenue B psig Oypbe HEMEpHOAUMUECKUX (PYHKITUH

62 | OproronanpHbIe Ha OTpe3Ke [a; b] pyHKIMN




63 | ®opmysbl KOMOMHATOPUKH

64 | Yro Takoe wucnbiTanue, coObitue. [Ipumep. Kakue coOBITHS HAa3BIBAIOT CIy4YalHBIMH,
JIOCTOBEPHBIMH, HEBO3MOXHBIMU. [Ipumep

65 | Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMH, He3aBUCHUMBIMH. [Ipumep

66 | Uto Takoe cymma coOBITHI, mpou3BeaeHne coobrTrii. [Ipumep

67 | Kakue coOBITHS Ha3bIBAIOT MPOTUBOIIOIOKHBIMU. [TprmMep

68 | Urto Takoe mojHas rpyrima coObITHil. UTO Takoe djeMeHTapHbIe HCXO bl HcTIbITaHus. [Ipumep

69 | Uro Takoe OTHOCHUTENIbHAS YacTOTa COOBITHS, B YEM 3aKIIOYAETCSI CBOMCTBO YCTOWYHUBOCTH
OTHOCHTEJIBHBIX YaCTOT, YACTOTHOE ONPE/IECTICHNE BEPOSITHOCTU COOBITHS

70 | Kimaccuueckoe ompeneneHue BeposTHOCTH coObiTus. I[lpumep. CBolicTBa BEpOSTHOCTH
COOBITHS

71 | YcnoBHass  BEpOATHOCTh.  BeposTHOCTh  mpousBeneHus  coObITHH.  BeposTHOCTH
IIPOU3BEACHNUS HE3aBUCUMBIX cOObITHIA. [Ipumep

72 | BeposiTHOCTH CYMMBI HECOBMECTHBIX COOBITUHA. BeposSTHOCTH CYyMMBI COBMECTHBIX
coObITHil. [Tpumeps!

73 | IloBropHbIE HE3aBUCHMBIE HcTibITaHUsI. Dopmyna bepHysuim.

74 | Acumnroruyeckue GopMyIIbl.

75 | CnyyaiiHas BenuuuHa. JIMCKPETHBIE U HENPEPBIBHBIE CllydaliHble Bean4uHbl. [IpumMep

76 | 3akoH pacnpeneneHus TUCKPETHOM cilydailHoM BennuuHbl. [Ipumep

77 | YncnoBble XapaKTEPUCTUKU CIIy4ailHBIX BEIHMYUH (MaTeMaTHUECKOE OKUIAHUE, TUCTIEPCHS,
cpeJHee KBaJpaTHYeCcKoe OTKIOHEHHE). YTO OHU XapaKTepHu3yloT U KaKOBBI X CBOMCTBA

78 | Kak HaliTh MaTeMaTU4eCKOE 0’KUJAHUE U TUCIIEPCUIO0 TUCKPETHOM CIIy4aliHOM BEJIMYMHBI

79 | @yHKUMs pacnipeacsieHus: BeposaTHocTel F(X) U MIOTHOCTh pactpeaesieHus] BEPOATHOCTEN
f(x) HenpepbIBHOM CITy4ailHON BETMYMHBI, UX CBOWCTBA

80 | Maremaruueckoe OKHAAHWE U TUCTIEPCUS] HEIPEPHIBHOW CIYYailHON BEJIUYUHBI

81 | Kak HailTu BEpOSITHOCTh NMONAAAHUS CIy4alHON BEJIMYMHBI B 33aJaHHBIH MHTEPBAJ, €CIU
M3BECTHA TUIOTHOCTH pacipenesieHus BeposTHocTel f(x). UTo reoMeTpruiecKy BhIpaXkaeT 9Ta
BEPOSTHOCTh

82 | HopmanbHBIH 3aKOH pacmpeniesieHus, TpaQuK IUIOTHOCTH paclpeaesieHusl, YUCIOBBIE
XapaKTEPUCTUKH

83 | Kak HaliTM BEpOSATHOCTH TOrO, YTO ClydailHas BEJIWYMHA C HOPMAJbHBIM 3aKOHOM
pacnpesieieHuss TpUMET 3Ha4yeHHe MEHbIIe 3a/JlaHHOTO Xi; OoJsblle 33JaHHOTO X2; Ha
WHTEpBaJe (X1,X2) ¢ moMoIIbio GyHkun Jlammaca

84 | I'enepanbHas 1 BEIOOPOUYHASI COBOKYITHOCTH, KaKasi BRIOOpKA HA3bIBACTCS PEMPE3CHTAaTUBHOMN
U KaK €€ IOJyYUTh

85 | Kakume OLEHKM Ha3bIBAIOTCA HECMELIEHHBIMH, COCTOSATENbHbIMU. UYTO  dBIsSIETCS
HECMEUICHHOM OLIEHKOM MaT.0KUJaHusl, AUCIIEPCUU U KaK UX BBIYMCIHUTD 110 BEIOOPOYHBIM
JTAHHBIM

86 | Kakas 3aBUCMMOCTb MEXKIy BEJIMYMHAMHM  HA3bIBA€TCS  CTATUCTUYECKOM, Kakas
KoppensiuoHHou. [Tpumep Ha rpadukax paccenmBaHus

87 | JloBepuTenbHBIH HHTEPBAJ JJIsl BEPOATHOCTH COOBITHS, MAaT.0KUAAHHUS, TUCTICPCHH.
7.3.2. Kputepun U HOPpMbI OLEHKH

dopma
CemecTtp TTPOBEICH s . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arTecTaunu
DK3amMmeH (1o Crynent HaOpan 80 u 6omnee
3 HaKOIUTEIBHOMY «OTJIMYHOY 0aJuI0B, pACCYMTAHHBIX IO
pEUTHHTY) dopmyre: (Cymma 6auioB 1mo




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

BCEM Y4EOHBIM MEPOIPUSTHUSAM,
HpEAYCMOTPEHHBIM B Kypce +
pe3yJIbTaThl HTOTOBOTO
TECTUPOBAHU), pa3fesIEHHAs Ha
2. K nonydeHHOMY pe3ysibTaTy
npuOaBIstOTCs OOHYCHBIE OAIIIBI.

«XOpOILIOY»

Crynent Habpan ot 60 o 79
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6amioB 1mo
BCEM yUEOHBIM MEPOTPHSITHSIM,
PelyCMOTPEHHBIM B Kypce +
pE3yNbTaThl HTOTOBOTO
TECTUPOBaHUS), pa3fesi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
NPUOABIISIOTCS OOHYCHBIE OAJLITBI.

«YZOBJIETBOPUTEIILHO»

Crynent Habpan ot 40 10 59
0aJTOB, paCCUUTAHHBIX 110
dopmyne: (Cymma 6aioB mno
BCEM Y4E€OHBIM MEPOIPUSTHUSM,
HpEeAYCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/eNEéHHas Ha
2. K nonydeHHOMY pe3ysibTaTy
npuOaBIIstOTCs OOHYCHBIE OAIIIBI.

«HEYOOBJCTBOPUTECIBHO

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6aioB 1mo
BCEM yUEOHBIM MEPOIPHSITHSIM,
MPelyCMOTPEHHBIM B Kypce +
pE3yNbTaThl HTOTOBOTO
TECTUPOBAHUS), pa3fesi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
PUOABIISIOTCS OOHYCHBIC OAJIITBI.




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHsbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Hanaumnos FO.M.,
XKypbenko JL.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTrKa B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIMTEPATYPa
Tun (yueOHuk, yuedHoe KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoOHo-
' ABTOpBI, COCTABUTEJIHN 3arsnaBue (3arojioBoK) MeToHIecKoe mocobHe, I'ox n3nanus ounodaunorexe /
HDPAKTHEYM, 1p.) HaumenoBanmue
IBC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 110 BBICIIEH MaTeMaTHKe. VYuyebHoe mocobue 2015 3BC
Tumnoseie pacyeTs : yaeOHOE Tocodue / “Jlanp”
JLA. Ky3ueuoB. — 13-e u3gn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JICKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cucreMa «Jlanby : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenus: 25.10.2019). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNIen
2 | ®dwmnosa E.E., Cepreesa Marematuka: YueoHnoe nocodue / E.E. YuebHoe nmocodue 2015 9BC
J.B., Cnoboxackas U.H. ®dunurmnosa, /[.B. Cepreena, “ZNANIUM.CO
N.H.Cnobonckas - Bonorma: BUIID ®CUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anexktponHblid. - URL:




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

Ne nocooue, y4eoHO- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HanmeHnoBaHme
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Bricias matemaruka. Yacts 1 : yueGHOE VYuyebHoe mocobue 2016 9bC
I'. M., MuxaneBa M. M. [u | mocobue / B. U. benoycona, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii dhenepaibHbIi
yausepcuteT, ObC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Texkcr :
3JIEKTPOHHBIH // DNEeKTPOHHO-ONOInOTeUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oopamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. IOJIb30BaTENeH




8.3. Ilepeuenb mpodgeccHoHANBHBIX 0a3 AAaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekTpoHHBIH pecypc] : MyJIbTHIUCUMIUIMHAPHAs pedepaTuBHas Oasza
nanubiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3aru1. ¢ 3kpaHa. — 3. pyc., aHri.

- Scopus [DnexTpoHHBIA pecypc] : pedepatuBHas 6a3a manHeix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHri.

- Elibrary [OnexTpoHHBIN pecypc]| : HaydHas 3JeKTpoHHas OmOimorteka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3aru. ¢ skpana. — f3. pyc., aHri.

- Springer Link [OnextponHsIii pecypc] : [6a3a manHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryma : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

- Science Direct [DneKkTpoHHBIN pecypc]| : KOJIJIEKIHS 3JICKTPOHHBIX KHHUT HM3aTEIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum goctyna : sciencedirect.com. — 3ari. ¢ sKpaHa. —
S13. anrm.

- NEICON [DnexTpoHHBIi pecypc] : 27eKTpOHHAs MH(OpMAIHS : apXUB HAyYHBIX )KYPHAJIOB.
— Mocksa : HOMUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. — 3ari. ¢ skpana. —

S3. pyc., aHriL.

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

0 PexBu3HuTHI 1Or0OBOpa
N HanmenoBanue 110 ¢ 3 joro ? P
n/n (nara, HOMep, CPOK AeMCTBUA)
1 Windows OeccpouHast
2 Office Standart OeccpouHas

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a00paTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JI51 IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U Ja00PaTOPHBIX 3aHATHIA,
NoOMeleHuH JJISI CAMOCTOSITEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

VYuyeOHast ayauropus Juid npoBeaeHus 3aHATUH | CTONIBl yYEeHHYECKHE JABYXMECTHBIE U
JIEKIIMOHHOTO THIA. YuyeOHasi ayquTopus IS | TPEXMECTHbIE (MOHOOJIOKN) ,CTOJI
IPOBE/ICHUS] 3aHATHI CEMUHApCKOro THIA. | PEnoJaBaTelbCKHi, CTYIN
VYuebHast ~ ayauTopus IS KYpCOBOTO | IPENoJaBaTelIbCKUM, JOCKa ayAauTOpHas
MPOCKTUPOBAHUS  (BBITIOJHEHUS KYPCOBBIX | (MEIOBast)

pabot). YuebHas ayaAuTOpuUs Ui POBEICHUS
IpyNIOBBIX u WH/IUBUIYaJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus MAis
IIPOBE/ICHUS 3aHATHH TEKYILEro KOHTPOJsS U
npomexxyrouHoi arrectanu (I'-440)

VYueOHas ayauTopus A npoBeneHus 3ausatuil | Cton MPEINOJaBaTebCKUM. , Crobl
CEMHUHAPCKOTO TUTIA. YUueOHas ayAUuTOpUs ISl | yICHHUECKHUEe (HauepTaTenbHBIC) , CTYIbS,
KYpPCOBOTO TPOEKTUPOBAHUS (BBIMIOJHEHHUS | TOCKA ayaUTOpHAs (MeIoBast)

KYpPCOBBIX paboT). YueOHas ayauTOpus IS
MPOBEJCHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus MAis
MPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npomexxyrouHoi arrectanuu (I'-405)




HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

[Tomerenne s CaMOCTOSITEIBHOW PaOOTHI
crynenToB (I'-401)

CTOBI yYEHUYECKHUE, CTYIIbSl YYCHUYECKUE,
I1K c Beixogom B cetb MHTEpHET
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